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The Periodic Table and Bonding

. The Periodic table: an organization of the
elements based on similar properties and
reactivities
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Dmitri Mendeleev (1869)

Was a Russian chemist who

published the first periodic table of
the elements by placing the elements
in order of increasing atomic mass.

Started a new row any time chemical
properties repeated so that each

column had similar chemical
properties

Group I Group Il | GroupIIl | GroupIV | GroupV | Group VI |Group VII Group VIII
— — — RH, RH, RH, RH -
Row R0 RO R,04 RO, R;0s RO, R0, RO,
1 H=1
2 |[Li=7 Be=94 |B=11 C=12 N=14 0=16 F=19
3 Na=23 Mg=24| Al=273 Si=28 P=3] $=32| C1=35.5
o [K=% Camd0 |—=44 |Ti=48 |V=51 [Cr=52 [Mo=55 |Femse,Com 59,
Ni=59, Cu=63
5 (Cu=63)| Zn=65 — =68 —=72| As=75| Se=78 Br=80
i Rb =85 Sr =87 Wt=88 |Zr=90 Nb=94 |Mo=9 |—=100 Ru = 104, Rh = 104,
Pd = 106, Ag = 108
7. (Ag=108)| Cd=112 In=113 Sn=118| Sb=122| Te=125| I=127
8 |Cs=133 Ba=137 |’Di=138 |?Ce= 140
9
A 7Er=178 (a=180 |[Ta=182 |W=184 Os = 195, I = 197,
Pt =198, Au= 199
11 | (Au=199)| Hg=200| TI=204| Pb=207| Bi=208
12 Th =231 U =240

ww.chem.msu.su/eng/misc/mendeleev/welcome.html
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Dmitri Mendeleev.
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http://www.youtube.com/watch?v=0RRVV4Diomg

Group I GroupIl | GroupIll | GroupIV | GroupV | Group VI |Group VII Group VIII
— — — RH, RH, RH, RH -
Row R,0 RO R,0, RO, R,05 RO, R,0, RO,
1 H=]
2 |[Li=7 Be=94 |B=11 C=12 N=14 O0=16 F=19
3 Na=23 Mg=24| Al=273 Si =28 P=3] S=32| Cl1=235.5
K=39 Ca=40 — =44 Ti=48 V=351 Cr=52 Mn = 55 Fe = 56, Co = 59,
Ni =59, Cu=63
5 (Cu=63)] Zn=65 — =68 — T2 As =175 Se=78| Br=80
¢ Rb =85 Sr =87 Yt=88 |[Zr=90 Nb=94 Mo=9% |—=100 Ru = 104, Rh = 104,
Pd = 106, Ag = 108
7| (Ag=108)] Cd=112 In=113| Sn=118] Sb=122| Te=125| I=127
8 |Cs=133 Ba=137 |7Di=138 |2Ce= 140
9
% 7Er=178 |(7La=180 |Ta=182 (W =184 Os = 195, Ir = 197,
Pt= 198, Au= 199
11 | (Au=199)] Hg=200f Ti=204, Pb=207| Bi=208
12 Th =231 U =240
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Mendeleev

Left gaps in his list of
elements to show where
there was no known
element to fit the pattern

First to use the periodic
table to make predictions

Not all elements fit the
pattern
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Mendeleev’s Periodic Table of 18691
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Mendeleev
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Henry Mosely

English chemist

Organized the periodic
table by increasing
atomic number

Modern periodic table
also organizes elements
by increasing atomic
number
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The Periodic Table and Bonding

B. The Periodic Table has gone through many
changes through the years.
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Main Noble
Period Group Gases
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[1.

The Periodic Table and Bonding

What information is

obtained from the table? C

A. Elements arranged by

increasing atomic number

4A SA 62
6 7 8
N || O

carbon nitrogen OXy(¢
2.01 || 14.01 || 16.¢
VU | TS | T
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L.

The Periodic Table and Bonding

This order usually coincides with
increasing atomic mass

TE %
.....
A

| Periodic Table of the Elements [

T

__I_ Cr Co[Ni| | | Jge|l | | | |

Mo Pd|Ag Sn

i
§iiissasasa

3.3 Periodic Table

. Frofons
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The Periodic Table and Bonding

B. Rows - elements have same number of

shells.

1. The different rows called periods.

a. Period number is shell where valence
electrons are found

YIYIVIVY|Y
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The Periodic Table and Bonding

2. Reactivity of elements decreases going across
a period due to the increase in valence

electrons
>
112 3
>
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The Periodic Table and Bonding

c. Columns - elements have same number
of valence electrons.

1. Columns are called groups or families
a. Elements have similar properties
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Notable families of the Periodic Table and
some important Properties:
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The Periodic Table and Bonding

G. Atomic Radius: Size of at atom increases
down a family and decreases across a row

..........

$ UAPeX Transition metals
\ncreasing radius
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Pericd 1

Period 2

Pericd 3

Pericd 4

Pericd 5
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The Periodic Table and Bonding

Alkali Metals
Alkaline
/ (earth) Metals

Halogen
Noble Gas

Oxygen Famil \

Carbon Family

18
VLA
15 16 17
THA\\\FVA VA A VIIA

8 9 10 11 12
VIIB IB B
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Boron Family

3.3 Periodic Table

Nitr\ogen Family
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The Periodic Table and Bonding

Monmetals
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The Periodic Table and Bonding

F. Physical Properties
1.  Metals — Left of stair step
2. Nonmetals — right of stair step

3.  Metalloids — on stair step
1 18

1A VIITA
1 2 13 14 15 16 17
A MA IVA VA VIA VIA
2
3 4 5 6 7 8 9 10 11 12N IQUI[
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6
iy
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Important members - the Elements

Individual members of selected Elements & their
characteristics

18
VA

2 13 14 15 16 17
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Metals, Nonmetals, and Semiconductors

Metal - an element that is shiny and can
conduct heat and electricity

- Ductile (can be drawn into wires)
- Malleable (easily shaped or formed)

- All the metals (except Hydrogen) are to the left
of the table

.E(amples include gold, platinum, and copper

9.17.00 1:37 PM
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Metals, Nonmetals, and Semiconductors

Nonmetals - an element that conducts heat
and electricity poorly (sometimes called
insulators)

-often dull and brittle

-examples include oxygen, carbon, and helium

28 l: 3.3 Periodic Table 9.17.00 1:37 PM




Metals, Nonmetals, and Semiconductors

Semiconductors/Metalloids - share properties
with metals and nonmetals

-can conduct electricity under certain
conditions

-Boron, Silicon, Germanium, Arsenic,
Antimony, Tellurium

29 l: 3.3 Periodic Table 9.17.00 1:37 PM




The Periodic Table and Bonding

1. Bonding

A.  lons: Atoms w/ positive or negative charge

1. Anions: (-) ion with a negative charge.
a. atom w/ more electron(s) than it normally has in stable state!

\V Negative lon e e e
4 2 Protons
% \ 3 Electrons e @ e

!

— \l/ - o
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31

The Periodic Table and Bonding

2. Cations: (+) 1on with a positive charge.

a. atom w/ less electron(s) than it normally has in stable state!
Lithium Lithium
Li Li"
Loses an
electron
R
3 protons (+3) 3 protons (+3)
3 electrons (-3) 2 electrons (-2)
+3-3=0 +3 -2 =+1
Neutral atom! positive ion!

3.3 Periodic Table 9.17.00 1:37 PM



32

Elements ionize to the closest full

shel
b Charge of Na
Na==p
Charge of B
Charge of Cl
Charge of O

O—»

3.3 Periodic Table
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The Periodic Table and Bonding

Families have
similar ionic
trends

1A

3 4
g IVRB

VR

West (South) Mid-plains East (North)
METALS METALLOID NON-METALS
Alkali Noble gas
Alkaline ‘ Halogens
Transition Calcogens

These elements
tend to give up

These elements
tend to accept

These elements
will give up € or

e and form accept € e  and form
CATIONS ANIONS

33
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The Periodic Table and Bonding

C. Ionic Bonding : The bonding of a metal &
non - mental.
1. Elements give / take electrons

Na > %Cl¢

[Na"] [CI"]

NacCl

3.3 Periodic Table 9 37 PM



The Periodic Table and Bonding

2. Ionic bonds typically occur between
families1& 7,2 & 6,0or 3 & 5

1 Ring -->
2 Rings -->
3 Rings -->

4 Rings -->

35

Noble

x Valence electrons

H| X X X X X X ﬂ <-- He
Li|Be| B|C|[HN]|O X
Na|Mg| Al | Si| P [ S

K lcal 3 4 5 6

1 2 Valence electrons
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The Periodic Table and Bonding

K Br

3.3 Periodic Table
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The Periodic Table and Bonding

L1 O

3.3 Periodic Table
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The Periodic Table and Bonding

Mg F

3.3 Periodic Table
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The Periodic Table and Bonding

1. Compound vs Molecule
a. Compound: 2 or more elements combined in

fixed proportions
Leo
CO,

b. Molecule: particle consisting of 2 or more
atoms that are bonded together

O

2

Or
H2
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The Periodic Table and Bonding

Ton Criss-Cross
) -

Li1++ O

'

LiO

Table




Ion Criss-Cross Practice

[1 +F «=p
Mg+ (Cl a=p
K +0O ap
B +Cl asp




The Periodic Table and Bonding

D. Chemical Reactions result from bonded ions

1. 5 most common reactions
a.  Synthesis Reaction

Na: Cl == NaCl

42 3.3 Periodic Table 9.17.00 1:37 PM



The Periodic Table and Bonding

b. Decomposition Reaction

3.3 Periodic Table



The Periodic Table and Bonding

c. Single - Replacement Reaction

3.3 Periodic Table



The Periodic Table and Bonding

d. Double - Replacement Reaction

NaCl + MgS --> Na,S + MgCl

2 2
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The Periodic Table and Bonding

e. Combustion Reaction

CH4 +202 - C02 +2H20

3.3 Periodic Table
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The Periodic Table and Bonding

B. SlleCl’iptSI shows the number of atoms of a
particular element that 1t follows.

H,O

2

# of H=
# of O=

3.3 Periodic Table 9.17.00 1:37 PM



The Periodic Table and Bonding
Subscript Practice

C8H12 06 EEEIEE
st()4 Ads

# of O=

CH o
8 18 # of H=



The Periodic Table and Bonding

BALANCING
EQUATIONS

_H2 + O2 H20

OR THINK OF IT THIS WAY'!

_(Hz) T (02) T (Hzo)



The Periodic Table and Bonding

Chemical Equations must be balanced due to
the conservation of mass.

3.3 Periodic Table



The Periodic Table and Bonding

BALANCING EQUATIONS PRACTICE!

N, + H, = NH,

Reactants Products
N = N =
H = H =
Al+ HCIl= A1C13 + H2
Reactants Products
Al = Al =
H = H =

Cl= Cl =

3.3 Periodic Table



The Periodic Table and Bonding

E. Covalent Bonding : The bonding of a non -
metal and non - metal

1.  Atoms share valence electrons.

H oCle Paanng

Rl amCle

H-ClS S
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The Periodic Table and Bonding

3.3 Periodic Table
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http://www.youtube.com/watch?v=QqjcCvzWwww

The Periodic Table and Bonding

Step 2

r'g
Slepi‘ I(zl ':i

Step 3

H(e)H

H— |« Steps
H2 4— Step B

F F

Step 4
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The Periodic Table and Bonding

H O H

3.3 Periodic Table
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The Periodic Table and Bonding

O O

3.3 Periodic Table
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The Periodic Table and Bonding

Double Bond

H g .¢.H
H ° ° H
CiC.

H H

/
H\C:CH
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The Periodic Table and Bonding

N N

3.3 Periodic Table
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The Periodic Table and Bonding

Tripple Bond

H:Ci{C:H
H-C=C-H



